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MAN Roland Druckmaschinen AG 
Christian-Plep-str. 6-30. 6050 Offenbach Main 

Device for inline-coating of materials to be printed in offset printing presses 

The invention concerns a de\ ice for the coating oT materials to be printed in multi-color 
offset printing presses with several coating stations. 

The article "GnLtlacktlruck lost Metal I-Bronzidmng ab [ " in the magazine F/dxoDrncL 2- 
.93. pages 42-43 describes the processing of gold lacquer in a multi-color offset printing 
press with two so-called coating towers. For this purpose, one of the coating towers was 
converted to a flexographic station, wherein- a flexographic printing plate was used foi 
coating, together with conventional lacquering technology. In regard to conventional 
metering methods for lacquer, the option of using a chamber doctor was pointed out. 

DE 3 906 648 A I describes an applicator unit for high-viscosity oil-based, or low- 
viscosity water-soluble layers. This applicator unit is configured as a coating unit, 
alternatively as an offset-, relief-, or intaglio-printing unit. These configurations are based 
on a textured pick-up roller, which is in contact with a doctor blade, or on an applicator 
roller and a textiued form cylinder, which is in contact with a doctor blade. Herein, the 
relief-printing unit consists of a pick-up roller that contains ink cells, and to which a 
doctor blade is assigned, a transfer roll, to which smoothing rolls are assigned, and a form 
cylinder that carries a relief form. 




1 Gold lacquer punting ieplace* in el M -bronzing (The Tran>LiTon 
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DE 4 122 990 A I describes a bronze- and effect printing ink and a process for bronze- oi 
effect printing. It describes a water-soluble printing ink of high viscosity and high 
pigment content. This ink is to be processed out of the coating station of an offset 
machine or out of a tlexographic station. The short processing path with few ink 
separations is listed as an advantage. 

A so-called chamber doctor for applying a coating material onto a coating roller is well 
known, e.e. from DE 3 614 582 Al. At least two doctor blades are in contact with a 
roller and form a chamber for accepting a material, which is supplied under pressme. 

Object of the'im ention is to further develop a coating station according to the 
characterizing portion of claim 1. to allow in a simple manner the problem-free inline 
processing of quickly evaporating printing inks w ith high pigment content or rough 
pigments hi combination with ftirther subsequent printing- and coating processing steps 

This objective is solved by the characterizing portion of the independent claim. Further 
developments follow from the dependent claims. 

This invention's solution makes it possible to carry out inline-coating in an offset printing 
press using high-viscosity liquids, with special consideration for water-based lacquers or 
pigmented inks (metallic gloss printing). Potential fields of application are the selective 
coating (spot coating) or the coating of complete areas. Evaporation of the employed 
liquids is reduced due to the closed design of the chamber of the chamber doctor. This 
improves the processing of quickly evaporating, e.g. water-soluble, liquids. The 
combination of several "offset printing stations and at least one flexographic station can be 
implemented in \ arious configurations, whereby as a rule an additional lacquering 
station, e.g. foi the coating of solid areas, is positioned downstream of these devices. 
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In the following, the invention is explained b\ way of example. 
Fig. 1 shows a first installation for coating, and 
Fig. 2 shows a variant of the coating installation. 

Figure 1 shows a multi-color offset printing press with .two lacquering stations. The 
offset printing press (shown here without the feeder- and delivery attachments) consists 
of five printing stations 1 to 5. connected thereto in sheet running direction a coating 
station configured as a flexographic station 6. and downstream thereof a conventional 
lacquering station 7. Hereby, the flexographic station 6 can be employed as a spot 
coating de\ ice (for selecli\e lacquering) and the downstream lacquering station 7 can be 
employed for solid-area surface finishing. 

The flexographic station 6. as well as the lacquering station 7. each consist of one 
impression cylinder 8.1. 8.2. one transfet drum 9.1. 9,2. and one form c\lindet 10.1. 10.2. 

A flexible relief printing plate, e.g. a flexographic printing plate, is mounted on the form 
cylinder 1 0.1 in the flexographic station 6. An applicator roller 1 1 with a surface textured 
with ink cells, a so-called anilox roller, is in contact with the form cy linder 10. 1. A doctoi 
chamber 12 is associated with, and can be positioned on. the applicator roller 1 1. The 
doctor chamber 1 2 can. for example, be equipped with a supply inlet for liquids centered 
on its top panel and with two discharging outlets for liquids in its lateral areas. The 
liquid-supply inlet is connected to a feed pump, while the liquid-discharge outlets 1 1 are 
connected to a suction pump. The pumps are required to be able to process a liquid that 
is of high viscosity due to the pigmentation. e.g. a water-based liquid, such as for 
example gold- and silver printing ink. opaque white, of lacquer. 

The ink cells of the applicator roller 1 1 transport the coating material for the inking of the 
relief form to the form cylinder 10. 1, where the coating material is applied to the material 
to be printed that is being fed by the impression cylinder 8.1. While the applicator roller 
1 1 provides for the transport of liquids, the chamber doctor ensures that the liquid 
remains only in the ink cells. 
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In contrast, the lacquering station 7 contains a toller pair that forms a metering nip. 
Herein, a metering roller 13 is positioned directly on an applicator roller 14. The coat ins 
substance is fed direct l> into the nip between the two i oilers and is supplied to the form 
cylinder 10.2 bv the applicator roller 14. At the impression cylinder 8.2. the form' 
cylinder then applies the coating substance onto the material to be printed that is being 
supplied. 

The staggered arrangement of offset printing, flexography. and lacquering yields ver> 
£>ood operational results, especially in metal-gloss coatings. Hereby one must emphasize 
the combination of rapid processing of the quickly-evaporating metallic printing ink or 
printing lacquer and the subsequent coating with lacquer, which improves the gloss. 

Fie. 2 shows a similar system. Here, the tlexographic station 6 is employed upstream of 
the first printing station 1 of the offset printing press. Using such a configuration, it is 
possible to appfv base-coatings prior to printing, e.g. opaque white coatings on sheet 
metal, plastic film, or card stock; Furthermore, the final lacquering can be achieved by 
placing a lacquering station 7 downstream of the final printing station 5. or by arranging 
an integrated lacquering.unit with a conventional printing station. 

Also comparable 2 is a placement of the flexographic station 6 within the offset printing 
press for applving intermediary coatings, for instance including a diving function: 



: The German orwin.il suffeis from poor gramrnai. which makes a determination of the exact me.mmg 
impossible This uuerpret at ion assumes the Gentian Vergleich" is meant to read A erjgleichbar iThe 
Translator) 
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Device, preferably in sheet-fed rotaiy printing presses for multi-color 
offset printing for the coating of materials to be printed containing at lea.st 
two lacquering stations, 
whereby 

each lacquering station comprises one impression cylinder (8). one tonn 
c\ linder (10). and one applicator roller (11. 14). and the lacquering station 
that is upstream with respect to the sheet running direction is configured ^ 
a flexographic station (6). 

De\ ice according to claim 1 wherein 

the flexographic station (6) is equipped with an applicator roller (1 1 ). \\ ith 
which is associated an adjustable chamber doctor (12). whereby the 
applicator roller (1 1 ) is configured as an anilox roller. 

Device according to claim 1 and 2 wherein 

a conventional lacquering station (7) is located directly or indirectlx 
downstream of the flexographic station (6), and the lacquering station (7) 
is equipped with an applicator roller (14). with which is associated mi 
adjustable metering roller (13) to form a common metering nip. 

Device according to claims I and 2 wherein 

the flexographic station (6) consists of the following elements: 

the form cylinder (10.1). which carries a relief form and is in contact with 

the impression cylinder (8. 1 ). the applicator roller (11) with screen texture. 

which is in contact with the form cylinder (10.1). and the chamber doctor. 

which is equipped w ith a feed pump for liquid supply and a suction pump 

tor liquid return. 
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5. ) Device according to claims 1 and 2 wherein 

the tlexographic station (6) in an offset printing press is placed in between 
the printing stations (1-5). 

6. ) . Device according to claims 1 and 2 wherein 

the flexographic^station (6) in an offset printing press is placed upstream 
of the printing stations (1-5). 

7. ) Device according to claims 1 and 2 wherein 

the tlexographic station (6) in an offset printing press is placed 
downstream of the printing stations (1-5). 
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ElnHchtung zum Inl 1ne-Besch1chteri von Bedruckstoffen 1n Offset- 
dructonascMnen 



■J . 

Die Erflndung betrlfft elne ElnHdhtung zuift BescMchten von Be- , 
druckstoffen 1n Mehrfarbcn-OffsetdhJCkmascMnen m1t nehrerein 
Lacklerwerken. 

In der ZeltschHft FlexoDruck, 2-93, Selte 42-43, 1st 1m Arttkel 
•Goldlackdruck Iflst Metal 1-Bronzi?rung ab* angegeben, dafi in elner 
Mehrfarben-OffsetdruckmascMne ffllt zwel sogenannten LacktOrmen elne 
Goldlackfarbe verarbeltet wurde. jbazu wurde e1n Lackturm als 
Flexodruckwerk umgerQstet, wobel mlt konvent lonelier lacklertechnlk 
efne Flexodruckplatte zum Beschlchten elngesetzt wurde, Gegenilber 
der konvent lone 11 en lackdos1erun§ wurde auf die Option zur Verwen- 
dung elnes Kanwerrakels Mngewlesjen. 

Eln Auftragswerk fUr hochvlskosej filhaWge oder n1edr1gv1skose 
wasserlosllche Schlchten 1st aus der OE 3 906 648 Al bekannt. 
Dieses Auftragswerk 1st als lackjerelnrlchtung, wahlwelse als 
Offset-, Hochdruck- oder Tlefdruckwerk ausgebtldet. Die AusfOh- 
rungen gehen von elner strukturlerten Schflpfwalze aus, die mlt 
elnem Rakelblatt korrespondlerend bzw. von einer Auftragwalze und 
elnem strukturlerten Formzyllnder, der m1t elnem Rakelblatt korre- 
spondlert, Oas Hochdruckwerk besteht dab el aus elner mft Napfchen 
profllierten Sch6pfwalze, der ein Rakelblatt zugeordnet 1st. elner 
Obertragwalze, der GUttwalzen zjjgeordnet sfnd und elnem Form* 
zyllnder mlt Hochdruckform. 

Aus der OE 4 122 990 Al s1nd efne Bronze- und Effektdruckfarbe und 
e1n Verfahren zur Hers tell ung elnes Bronze- und Effektdruckes 
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bekannt. Dort wird e1ne wasserveViianhbare bruckVarb'e mlt hoher 
Vlskosltlt und hehen PlgwentanteM beschrieben. Olase soil aus den 
Lackwerk elner Offsetmaschlne odejr einem Flexodruekwerk verarbeltet 
werden. Als Vortell wlrd der kiirz* Verarteltungsweg mlt wenlgen 
Farbspaltungen angegeben. 

Be1 spiel swelse aus der OE 3 614 5&z Al 1st e1n sogenanntes Kaimier- 
rake! zum Auftragen elner BescMcMungswasse auf elne Beschlch- 
tungswalze bekannt. Mlndestens zwei, an elner Walze an11egende, 
RakelbUtter bllden elne Kanrner zur Aufnahme elner Masse, die unter 
Oruck zugefdhrt wlrd. 

Aufgabe der Erflndung 1st es, ein> Beschlehtungselnrlchtung naeh 
detn Oberbegrlff des Anspruchs 1 W>1terzuentw1cke1n, urn auf elnfache 
Welse elne problemlose Inl ine-Veijarbeltung von schnellverdunstenden 
Druckfarben m1t hohem Plgmentante^l bzw. groben Plgmenten kombi- 
nlert mlt welterbehandelnden Oruck- oder BescMchtungsvorgangen zu 
ermfigllchen. 

Gelttst wlrd die Aufgabe durch den kennzelchnenden Tell des Haupt- 
anspruches. Welterblldungen ergepen sleh aus den Unteranspruchen . 

Oie erflndungsgemiBe Lfisung gestlittet es, das Inl1ne-Besch1chten 
mlt hohervlskosen FlOsslgkeUen jln_ elner Offsetdruckmaschlhe 
vorzunehmen unter besonderer Berjllckslchtlgung von Lacken bzw. 
plgmentlerten Farben auf Wasserbj«1s (MetallgUnzdrucke). Elnsatz- 
geblete bestehen for ausgespartes Lackleren (Spotlacklerung) oder 
vollfllchlges Lackleren. Auf grun'd der geschlossenen Kaimer beim 
Kanwerrakel wlrd die Verdunstung* der verwendeten Flusslgkelt 
reduzlert. badurch wlrd die Verajrbeltung von schnell verdunstenden, 
z.B. wasserlSsllchen FlOss1gke1tjeh verbessert. Die Kowblnatlon von 
mehreren Offsetdruckwerken und nilndestens einem Flexodruekwerk kann 
1n unter schledllchen Anordmingen' erfolgen, wobel diesen ElnHch- 
tungen 1n der Regel elne weltere! Lack1,er«1nrichtung, z.B. zum 
vollfiachlgen Lackleren, nachgeoVdnet 1st. 



Die Erfindung wird 1m Folgenden be 1 spiel haft erlWert. Oabel zeigt 

Fig. 1 e1nc erste E1nr1chtung zum Beschlchten und 

Fig; 2 eine Variante der E1nr1chtung zutn BesqMchten. 

In Figur 1 1st eine Mehrfarben-Offsetdruckmaschlne mit zwel Lak- 
kiereinrichtungen gezeigt. Die Offsetdructanaschlne (hler ohne An- 
und Ausleger) besteht aus fQnf Oruchrerken 1 bis 5, daran in 
Bogenlaufrlchturig angeschlossen elner als Flexodruckwerk 6 
ausgerQsteten Beschichtungselnrlchtung und elner dieser 
nachgeordneten herkfimmlichen Lacklerelnhelt 7. Dabel kann das 
Flexodruckwerk 6 als Spotlackiereinrjichtung (for ausgespartes 
Lackieren) und die nachgeordnete La<k1ere1nhe1t 7 2um vollflichigen 
Oberflachenfinlshing eingesetzt werden. 

■t 

Die Flexodruckwerk 6 w1e auch die Lacklerelnhelt 7 bestehen aus Je 
elnem Druckzylinder 8,1, 8.2, elner' Trans fertrowrael 9.1, 9.2 und 
einem Formzyl Inder 10.1, 10.2* 

i 

In der Flexodruckwerk 6 1st auf den Fomtzy Under 10.1 eine flexible 
Hochdruckplatte aufgespannt, zB. eine Flexodruckplatte. In Kontakt 
m1t dem Formzylinder 10.1 1st eine Auftragwalze 11 m1t struktu- 
rlerter OberflSche mit RasternSpfchen, eine sogenannte Rasterwalze, 
angeordnet. An die Auftragwalze 11 anstellbar 1st dieser e1n 
Kammerrakel 12 zugeordnet. Das Kanderrakel 12 kann zB.* an seiner 
Oberselte mittig mit einem FlOssigkeltszulauf und zwel austretende 
FlflssigkeitsablSufen 1m Bereich der Seitenteile versehen sein. Oer 
FlQsslgkcitszulauf 1st mit elner Fttjrderpumpe, die FlQsslgkeitsab- 
Uufe 11 hlngegen m1t elner Saugpunjjpe verbunden* Die Pumpen s1nd 
erforderlich, urn spezlell durch die P1gment1erung hflhervlskose 
Fltlssigkeit z.B. auf Wasserbasis, w1e z.B. Gold- und S 11 berd ruck- 
far be, DeckwelB Oder Lack, verarbeUen zu kOnnen. 

Ober die RasternSpfchen der Auftragwalze 11 wird die Beschlch- 
tungsmasse zum Elnfirben der Hochdfuckform auf den Formzylintter 



10.1 transportlert und auf den vom Drdckzyl Inder 8.1 zugefuhrten 
Bedruckstoff aufgebrecht. Wlhrend des Von dcr Auftragwalze U be- 
wlrkten FlQss1gke1tstransports sorgt die Kimerrakel 12 dafflr, daB 
die FlQss1gke1t ausschllefilleh In den Rasternlpfchen verblelbt. 

Die Lacklerelnhelt 7 welst demgegenober elite Valzenpaar zur 811 dung 
elnes Doslerspalts auf. Dabel 1st e1ne Doslerwalze 13 an elne 
Auftragwalze 14 angestellt. Die Besehlchtungsmasse w1rd dlrekt 1n 
den Spalt zwlschen be 1 den Walzen elngefOhrt und Ober die Auftrag- 
walze 14 dem Fonnzyllnder 10.2 zugefQhrt. 01e$er trlgt sle dann am 
Druckzyllnder 3.2 auf den zugefQhrten; Bedruckstoff auf. 

Durch die Staffelung Offsetdruck, Fleiodruck und Lackleren 1st 
spezlell for Metal! glanz-BeschichtungjBn eln besonders gutes Ar- 
beltsergebnls erzlelbar. Oabel 1st die (Combination von sehneller 
Verarbeltung der lelcht verdunstenden Hetalldruekfarbe bzw. des 
Orucklacks m1t elner nachtragllchen, den Glanz erhfihtnden Lack- 
be schlchtung hervorzuheben. 

E1n verglelchbares System 1st In F1guV 2 dargestellt. Hler 1st das 
Flexodruckwerk 6 vor dem ersten OruckWerk 1 der Offsetdruckmaschlne 
elngesetzt. Hit elner derartlgen Konflguratlon lessen slch Basis- 
beschlchtungen vor dem Drucken aufbrllngen, z.B. DeckwelB-Beschlch- 
tungen auf BlechmateHal. Kunststof folle oder Karton. Die ab- 
schlleBende Lackierung kann welterhlij dadurch ermfigllch werden, dafl 
eln Lacklerwerk 7 nach dem letzten Druckwerk 5 oder auch eln 
Intergrlertes Lacklerwerk an elnem konventlonellen Druckwerk 
angeordnet 1st. 

Verglelch 1st auch elne Anordnung des Flexodruckwcrkes $ Innerhalb 
der Offsetdruckmaschlne zum Auvbrlngen von Zwlschenbeschlchtungen 
etwa mlt Trocknungsfunktlon. 
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Ansprflche 



1.) Einrlchtung vorzugswelse 1* fiogenrotatlonsdructaaschlnen far 
mehrfarblgen Offsetdruck zum Beschlchten von Bedruckstoffen 
mlt venlgstens zwei UckleMnheiten. 
dadurch gekennzelchnet, 
daB jede Lacklerelnhelt elhen Drue kzy Under (8), elnen Form- 
zy Under (10) und elne Auftragwalze (11*14) enthilt und die 
entsprechend Bogenlaufrlchjtung vorgeordnete Lacklerelnhelt als 
Flexodruckwerk (6) ausgebildet 1st, 



2.) Einrlchtung nach Anspruch ft, 

dadurch gekennze I chnet, 
da8 1m Flexodruckwerk (5) elne Auftragwalze (11) vorgesehen 
1st. an die e1n Kammerrakel (12) ans tell bar angeordnet 1st, 
wobel die Auftragwalze (11) als Rasterwalze ausgeblldet 1st. 



3. ) Einrlchtung nach *nspruch 1 und 2, 

dadurch gekehnzelchnet, 
daft dem Flexodruckwerk (6) etne konventlonelle Lacklerelnhelt 
(7) dlrekt Oder 1nd1rekt nachgeordnet 1st und 1n der tackier* 
elnhelt (7) elne Auftragwalze (14) vorgesehen 1st, der elne 
Ooslentalze (13) zur 011 dung elnes gemelnsamen Dosterspaltes 

anstellbar zugeordnet 1st!. 

! 

4. ) Einrlchtung nach Anspruc^ 1 

dadurch gekelnnzelchnet, 
daS das Flexodruckwerk (f) aus folgenden Elementen besteht: 
dem f elne Hochdruckform tragenden Formzyllnder (10.1), der m1t 
dem Oruckzyllnder (8.1) in Kontakt steht, der Auftragwalze 
(11) mit Rasterstruktur,] die mlt dem Formzyllnder (10.1) 1n 
Kontakt steht und dem Kajnmerrakel (12) besteht, das mlt elner 
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Ffirderpumpe zur FlQss1gke1tszufuhr una etner Saugpumpe zur 
F7G$$1gke1tsrQckfOhrung verbunden 1st* 



5. ) ElnHchtung nach Anspruch I und 2, 

dadurch gekennzelchnet, 

daB das Flexodruckwerk (6) 1n einer Offsetdruckmaschlne 

zwlschen den Druckwerken (1*5) angeordnet 1st. 

6. ) EtnMchtung nach Anspruch I und 2, 

dadurch gekennzelchnet, 

daB das Flexodruckwerk (6) in el her Otffsetdructanaschlne den 

Druekwerken (1-5) vorgeordnet 1st. 



7.) EinHchtung nach Anspruch 1 und 2, 

dadurch gekennzelchnet, 

daB das Flexodruckwerk (6) 1n einer OffsetdruckmascMne den 

Druekwerken (1-5) nachgeordnet 1st. 
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LEGAL EXPERT'S REPORT 
ON GERMAN UTILITY MODELS 

My name is Lars Manke and my curriculum vitae is attached. 
I am a partner with, the patent law firm DEXKULL & STOLBERG and 
have 8 years experience in patent law and utility model law. 
I have been retained as an expert of witness by the law firm of 
LOCKE, LIDELL and SAPP.. My compensation is $ 200 per hour. 

I. Lars Manke. hereby declare that: 

In generall, German utility models (Gebrauchsmuster) are 
similar to German patents. Like German patents, a German utility 
model contains a description, claims and drawings (no abstract 
is required) . The maximum lifetime of a German utility model is 
10 years, instead of 20 years for a German patent. Further, the 
definition of "inventive step" is slightly different. 

Contrary to a German patent, a German utility model does 
not go through substantive examination but is registered upon 
passing the formal examination. Usually, the registration occurs 
between two and three month after the date of filing. The date 
of registration is published in the official PATENT GAZETTE 
(Patentblatt) and in the unofficial UTILITY MODEL BULLETIN 
(Auszuge aus den Gebrauchsmustern) . 

The publication of the unofficial UTILITY MODEL BULLETIN 
occurs on the same day the registration of the utility model 
is published in the official PATENT GAZETTE. 

The publication of the registration of a German utility 
model in the official PATENT GAZETTE does not contain explicit 



details on the subject matter of the utility model; it shows 
the bibliographic data. The PATENT GAZETTE is the official 
publication of the German Patent and Trademark Office, and is 
printed by a publisher (Carl Heymanns Verlag) in Munich. 

The unofficial UTILITY MODEL BULLETIN is printed and 
published by another publisher (WILA Verlag) in Munich. The 
UTILITY MODEL BULLETIN contains more detailed information, 
i.e. a drawing and claim 1 of the respective utility model. 

Generally, both publications may be ordered directly from 
the publishers by any third party for whichever purposes. The 
PATENT GAZETTE is printed with a volume of approximately 700 
copies per week, the UTILITY MODEL BULLETIN only with a volume 
of approximately 80 per week. 

The unofficial UTILITY MODEL BULLETIN is available to the 
public through at least the German Patent Office, through the 
"Bayrische Staatsbibliothek" (Bavarian State Library) in Munich 
and through the "Deutsche Bibliothek" (German Library) in 
Frankfurt.- Further, about 60 to 70 companies and law firms order 
the UTILITY MODEL BULLETIN for. own inspection purposes. 

The official PATENT GAZETTE is available to the public 
through several universities and other institutions who order 
the PATENT GAZETTE for own inspection purposes. 

The German utility model G 93 05 552.8 with the German 
title "Einrichtung zum Inline-Beschichten von Bedruckstof fen 
in Of fsetdruckmaschinen" (English title: "Device for in-line 
coating of printed materials in printing machines") has 
been filed on April 16, 1993. The date of registration was 
June 3, 1993, The registration has been published in the 
official PATENT GAZETTE and in the unofficial UTILITY MODEL 
BULLETIN on July 15, 1993. 



From the date of the registration (June 3, 1993) of the 
above German utility model, a list was available at the German 
Patent Office, on which the publication number, the main class 
and the date of registration of all German utility models are 
cited which have been registered at that day (June 3, 1993) 
including the publication number, the main class and the date 
of registration of the utility model in question. 

From the above date of registration, any third party had 
the opportunity to file a request for inspection of file for 
the utility model in question. This means, from the date of 
registration (June 3, 1993), any third party had the opportunity 
to get knowledge of the content of the above utility model in 
question. 

As already mentioned, . the publication of the registration 
of a German utility model in the official PATENT GAZETTE and the 
unofficial UTILITY MODEL BULLETIN occurs a few weeks after the 
registration thereof. This date of the publication of the 
registration (July 15, 1993) was the day when the above utility 
model was open to the public and could be inspected by any third 
party. There is no printed copy of the German utility model, but 
is on microfiche. However, any third party had the opportunity 
to order a printed copy of the whole specification of the above 
utility model from the German Patent and Trademark Office. 

The above declaration and any oppinions herein are based on 
my knowledge of the German utility model law ( "Gebrauchsmuster- 
gesetz"), my experience as a German patent attorney, my German 
patent practice, my knowledge of the German Patent Office and my 
knowledge of Carl Heymanns Verlag and WILA Verlag. I have not 
testified or given a deposition for the last four years. 
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Attachments to this report are German utility model 
G 93 05 552.8, the mention of registration of the utility model 
in the PATENT GAZETTE and the unof f icial UTILITY MODEL BULLETIN 
published July 15, 1993 . It is expected that an English 
translation of the German utility model G 93 05 552.8 will be 
available in a supplement. 



Munich, November 16, 2000 




LARS MANKE 
Curriculum Vitae 



Personal Data: 

Date of Birth: June 19/ 1965 in Oldenburg, Germany 
Address; AmalienstraSe 40, 80799 Munich, Germany 

Education and Processional Experience: 

1987 - 1992; University of Braunschweig (Diploma in Electrical 
Engineering) 

1992 - 1993: Research and Development at VOLKSWAGEN in 

Braunschweig 

1993 - 1995: Education at UEXKULL & STOLBERG, Patent Attorneys 

in Hamburg 

1995 * 1996: Industrial Property Study Program organized by the 

German Patent and Trademark Office 

1996 - 1999: Associate at UEXKIJLL & STOLBERG, Patent Attorneys 

in Hamburg 

since 1996: Registered to practice before the German Patent 

and Trademark Office 
since 1996: Registered to practice before the Federal Court 
since 1996: Registered to practice before the European 

Community Trademark Office 
since 1998: Registered to practice before the European 

Patent Office 

since 2000: Partner at UEXKULL & STOLBERG, Patent Attorneys 
in Munich 

Member: 

German Patent Attorney Bar Association of German Patent 
Attorneys 

Institute of Professional Representatives before the 
European Patent Office (EPI) 

International Federation of Industrial Property Attorneys 
(FICPI) 

German Association for the Protection of Industrial Property 
and Copyright Law (GRUR) 

International Association for the Protection of Industrial 
Property (AIPPI) 



Lars Manke is a partner at UEXK&LL & STOLBERG, Patent Attorneys* 
He has 8 years of practice in intellectual property law, 
beginning with his education at UEXKULL fit STOLBERG, one of 
the leading patent law firms in Germany. Since one year he is 
a partner at UEXKULL & STOLBERG and founded the branch office 
in Munich. His practice consists primarily of preparation and 
prosecution of patent applications, utility model applications 
and trademark applications before the German Patent Office and 
the European Patent Office. Other areas of his expertise include 
patent and trademark licensing and counseling clients regarding 
all phases of intellectual property. 



Munich, November 16, 2000 




C 

f EXHIBIT E 

ir 

3 

c: 
w 
m 
u: 
c 

h 



sus den Gebrauchsmustem 



2351 



WILA-GMA • Heft 28 vom \5 07. \ 993 



■tomen oder eln Tetpotymeres von EihyJen und Propylen and Butyfen oder 
cftylen end Propylen und elnem endcrcn a*Gtefln mit 5 bis 10 KohJenstoff* 
If Mfotn oder eine Mbcheng iu zwel oder mehreren der gemaitfcft Homo-. 
Co> end Terpolymere* odcr if* Blend ass zwel oder mehreren der genann- 
(cn Homo, Co- and Terpolymem to und die Folle mttt ist 

27/40 9 1 16 632 A 41 D * 31/02 



Klasse B 41 



^>-3/24 93 05 552 B 41 F- 7/06 



g)B4lF-7/06 (jt) DE 93 OS 552 U 1 

@ 16.04.93 © 03.06.93 @ 15.07.93 

g) Eiorfebtung zum Inilne-BeschJcbteo von Bednickstoflfen lo Off- 
jetdruckinascbJneo 

g) MAN Roland Dniekmaschinen AC, 6050 Offenbach, DE 
@ Marek, J-> Dipl.-Ing. t Pat.-Ass. t 6053 Obemhausen 

©B41 F-5/24 B41 F - 31/06 
B 41 F- 9/10 B 41 F - 9/1 6 . 
B 05 C - 1/08 

@ ifEinrlchtung, vorzugswelse in BofeniwattOMdruekmeschlnen fur mehr- 
tfrSgen Offsetdruck, zum Beschtchtcn von Bedruckstoffen mit wentg steru 
rt&L Lackiereinheiten, dadureh gckennxeichnet, dafl jede UckiercinheH ei- 
(Hp Drockzylindef (8) t einen Formzylinder (10) und eine Auftragwalze (1 1, 
l*Hmh*li ond die entsprechend Bogcnlaufrfchtung vorgeordneie Uckier- 
efftnetl ill Fleiodruckwerk (6) ausgebtldet isi. 




B4! fe.Q/10 



93 05 552 



B 41 F - 7/06 



© B 4t F - 9/10 @ DE 92 18 039 U 1 

@ 25.04.92 © 03.06.93 @ 15.07.93 

® Aakelbalken flir do Kurzfarbwerk elner RollenroUtloBsdruck- 
ma seta la e 

© Koenig A Bauer AG, 8700 WQrzburg, DE 

© t. Rakelbatken fur eln Kurzfarbwerk elncr RollefiroUttonsdwckmaschine, 
welcher umerhalb elner Raaterwatze angeordnei und in vertikalet Ricntung 
an den Rakelbalkcn anstellbar 1st, und desacn Rakelbtlttcr einen negativen 
Anstetlwlnkcl aurweisen, dadureh gekennzeichnet, dafl zumindest eln Ri- 
kclblau (2) In elner rasterwilzenfernen Siellnng gegefl die Kraft von Federn 
(3l)irretierbarial. 




<§) B 41 F- 9/10 © DE 92 18 053 U 1 

@ 25.04.92 @ 03.06.93 ® 15.07.93 

(g) Eiarfcfeirag an Feeddeeunta nod ABeteUen eim Rakelbatkmf 
ao etat fi t ba b g e bea d t Wain eiaar lUUemta^oaa^cknuichiae 

© Koenig A Bluer AG, 8700 WQrzburg, DE 
© B 41 F - 13/08 

@ j. Einrlchtung zum FeatUemmen und Anjftellen einea Rakclbafketu an eine 
farbabgebende WeJze, z*& Rasterwatze, elner Rolleniotationsdnickmaschi- 
ne. dadureh tekemnetcnnel,<Ufi«fndrenbar ineinei 'gestellfeaten Rakelbet- 
kenhelterung (22; 23) angeordneter Kftrper (24) eine ebgewinkelte Gibe! 
(26; 27) mil zwei Armen (26; 27) lufweist dafl in den Enden der Arme (26; 
27) eln Boten (28) getagert to, anf dem eln zweiermiger Hebel (29) ange- 
ordnei be der an teinem enten Ende einen AnschJig (31) und an «inem 
zweiten Ende einen Exzentcr (32) aurweist, dafl der Exzemer (32) gegen ei- 
ne Frontuite (74) dea Rakelbalkens (9 bis 13) preObar 1st, difl etn tuf die 
Hlntertette (76) dee Raxelbalkens (0 bia 13) wirkendea DnckfedentUck 
(63) vorgeachen ist, dafl eln hlmerer Aiutchiag (23) its Gegenligcr fUr den 
Rakelbalkcn (9 bis 13) angeordnei Ist. 




B 41 F-9/16 
B 41 F - 13/08 
B4i F - 13/08 



93 05 552 
92 18 053 
92 18 057 



B41 F-7/06 
B 41 F - 9/10 
B 41 F- 13/10 



B 41 F- 13/08 © DE 92 18 056 U 1 

21.04.92 © 03.06.93 @ 15.07.93 

Vorrfebtttog zun Erxeugen clfies drbekettdeo Musten auf etacr 
Drackform*Halse 

Alben-Frankenthal AG, 6710 Frankenthal, DE 
B 41 F - 13/10 



1. Vorriehtung zum Erzeogen eines dnckenden Musters auf einen Mamet 
elner Druekform-HOise mitrels einer Elnrtchlung zur Erzeugung von Wei- 
neru Druekfarbe transportierenden Stellen auf dem Mantel, wobet die 
Dniekform-Hatee auf einen Zylfnder aufgeflldeli wild, dadureh gekenn* 
zeichnet. dafl eln tnnerer Umfang der Druckform-Hm»e (4) grOScr a)i ein 
Durchmesaer des Zyllnders (6) ist, 

t3 




FiffJ 



DE -GM B29C-B42C 



itblttt ill Jhrg. Heft 2i vom 11 07. 



1993 



GWK Gescllschaft WIrmc Kiltetechnik mbH, 
5883 Ktenpe, DC 



B29C 51/08 GM92 15 136 

B31 0 5/02 

B3IF 1/12 

831 F 1/36 

9313 43/00 

93 IB 1/00 

B65D 65/40 

AT 06.113? ET 03.0633 BT 15.0753 
Ala: G 92 15 136.1 

Anlage tor Harttellung von Formk6rp«fn 
to* einem verformbaren FotienmatertaJ 
o.dgl 

LMG Rotopack GmbH* 7000 Stuttgart, DE 
R 



B29C 51/42 GM 93 04 203 

AT 20.0333 ET 03.0633 BT 1 5.0733 
Ala: G 93 04 20X5 
Vorrfchtung turn Erwlrmen von 
Tlefciehrollen 

Hemmerle Muchinen* und Werkxeugbau, 
7951 Tannheiro, DE 



829C 65/60 


GM 93 04 246 B2IJ 15/50 


B29CJ7/12 


OM 93 02 413 829C 43/48 


B30QOI/30 


CM 92 17 343 


B65PJ/14 





AT to 232 ET 03.06.93 3T 15,0733 
MakO 92 17 343.8 
Bl«eftdotenv«rdlchtanpmaJchine 
HubftMax, 8058 Ending. DE 



or-- 

B31BH/00 


GM 92 15 136 


B29C 51/08 


B31B 1/62 


CM 93 04 390 


B31F 1/26 


B31BH3/00 


GM 92 15 136 


B29C 51/08 


B3ip^/02 


GM 92 15 136 


B29C 51/08 


B3tlQ/l2 


GM 92 15 136 


B29C 51/08 



B31F1/26 GM 93 04 390 

B31B 1/62 
B3tF t/28 
D21F 11/12 

AT 23.0333 ET 03.0633 BT 15.0733 
Akz: G 93 04 390.2 
Pr 23.0332 IT M! 92 U 000265 
Wellmaachine tur Hentellung von 
Wollpappe mit untenehiedllchen Profiten 
(ngg. Tentght ft de Gutig lione Industrial 
S-pX, Cemuseo sul Naviglio, Milafto, !T 
Vtr: Maniti, C Dipl.-Phyi. Dr.rer.ntl; 
Finsterwtld, M„ DipL-lng. Dipl.-Wiruch.-lng; 
8000 Mflnchen; Rotermund, H„ Dip!.-Phys* 
7000 Stuttgart; Heyn, H„ DIpL-Chem. 
Dr.rer.nat, Pat-Anwftlte, 8000 MOrtchen 



B31F t/28 GM 93 04 390 B31F 1/26^ 



B31F 1/36 GM 92 15 136 B29C 51/08 



B32B 3/24 GM 93 03 1 18 B32B 1 1/10 



B32B7/12 CM 91 16 632' A4 ID 31/02 



B32B 11/10 GM 93 03 118 

B32B 3/24 

B32B 27/06 

B32B 15/08 

O06N 7/00 

EO4D5/10 

E04B 1/66 

C09K3/I0 

AT 04.0333 ET 03.0633 BT 15.0733 

Akz:O9303 Mll 

IP 010233 DE 93 01 569.0 

RoUbart Abdlehtbahn fur tnabttondere 

Dlehor 

Roland* Werke DichbauitofW u, Bauchemie 
GmbH ft Co KG, 2807 Achirtv DE 



B32B 15/08 GM 93 03 118 B32B 11/10 



B32B 27/06 ' CM 93 03 1 18 B32B 1 1/10 
B32B27/T2 GM 91 16 632 A41D 31/02 



B32B 27/16 GM 93 05 684 B32B 27/32 



B32B 27/32 GM 93 05 684 

B32B 27/18 

AT 17.0433 ET 03.0633 BT 15.0733 
Ala: G 93 05 6*4.2, , 
Malta TranafarmttaJIUicrangifolla 
HoecWsi AG, 6230 Frankfurt! DB 

i 

— < 1 

B32B 27/40 GM 9116 63^ A4IO 31/02 



B4 IF 3/24 CM 93 05 552 84 IF 7/06 



B4tF7/06 CM 93 05 552 

B4IF5/24 

B4 IF 31/06 

B4IF9/10 

B41F9/16 

B05C 1/08 

AT 16.0433 ET 03.0633 BT 15.0733 
Ala; C 93 05 552.8 

Elnrlcfctung turn Inllne-Bcschlchten von 
BfldnicJatoffen In Orfietdnjckmajehlntn 
MAN Roland Dnickmaichinen AC, 6050 
Offenbach. DE 



B41F9/10 QM 92 18 039 

AT 210432 ET 03.0633 1BT 15.0733 

ATauiP42 13 663.6 

Ala: O 92 18 039.6 j 

RakelbaJken fOr aln Kunfarbwerk elnar 

Rol1tnrocatlonadmckmaj«hlna 

Koenig ft Bauer AG, 3700 WQrzburg, DE 



B41F9/10 GM92 18 053 

B41F 13/08 I 

AT 25.0432 ET 03.0633 1 BT 110733 

AT ausP 42 13 6703 ; 

Akz: O 92 18 053.1 j 

Elnrfehtung zum FeitWemman und 

Anatolian olnaa RakalbaJkeiu an alne 

farbabgebanda WaJia airier 

RoUenrotatSoMdniekmftjJshJae 

Koentg ft Bauer AG, 8700 WOreburg, DE 



B4IF9/10 GM 93 05 552. B41F7/06 



B41F 9/16 GM 93 05 552 B41F 7/06 



B41F 13/08 GM 92 18 053 B41F9/10 



B41F 13/08 GM 92 18 056 

B41F 13/10 

AT 21.0432 FT 03.0633 BT 110733 

ATa<isP42 13 0111 

Afcz:G92 (80518 

Vorrlchtuof tarn Brxattftn einea 

dretkeitdtfl Mnetm aaf Mtit 

DradtforovHOba 

Albert-Frankenthal AG, 6710 Frtnkentha!, DE 



B41F 13/08 GM 92 18 057 B41F 13/10 



B41F 13/10 CM 92 18 056 B4tF 13/08 



B41F 13/10 GM 92 18 057 

B41F 13/08 

AT 21.0432 ET 03.0633 BT 13.0733 
ATauiP 42 13 0123 
Akz; G 92 18 057.4 

RoUeitratetionadnfckmaichlna - Drnckverk 
Albert-Frtnkenthal AG, 6710 Frankenth« ! > DE 



B41F 16/02 CM 92 01 247 D06C 23/00 



B41F 17/00 GM 93 03 439 

B41M 1/40 

AT 09.0333 ET 03.0633 BT 15.07,93 
Aks:G93 03 439J 
Tampa ndnickmajeblna 
Tampoprint GmbH, 7015 
KormaJ-Munchtngen, DE 
R 



B4 IF 23/04 ' GM 91 16 546 

B41F 25/00 

AT 07.063 1 ET 03.0633 BT 150733 
ATaui P41 18 807 J 
Akr.G9l 16 6462 
Vorrkhnnf tur Erhdhung dea 
Wgmefibargangs an Kfihlwalzen von 
Ofrsat-Roltanrouittonamajehlnan 
EUex-Etektrostttik GmbH, 7858 Weil, DE 



B41F 25/00 


CM 91 16 646 B41F 23/04 


B41F 31/06 


GM 93 05-552 B4 IF 7/06 


841)2/455 


GM 93 05 092 C03G 15>C8 


B41J5/I0 


GM 93 02 619 G06? 3/023 


B41L 11/00 


GM 93 05 092 G03G 15/08 


B41M 1/40 


GM 93 03 439 B4!F 17/00 


B42C9/02 


CM 93 04 504 



B05C 1/08 

AT 26,0333 ET 03.0633 BT 15.0733 
Akr. G 93 04 5042 

Rttfauftiagsgerttt turn Auftragen von 
Klabttoff, Inabtaondere auf BuchrOcken 
balm Buchblnden 
Nordjon Corp. Westlake, Ohio, US 
Vtr: Eisenfflbr, G-, DipL-tng.; Speiser, D, 
DtplMng.i Rabus, W„ Dvlng.j BrCgge, J, 
DipWng, Pit-AnwUtc. 2800 Bremen 
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PATENT 
Our File: WILL 2501 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Reissue Application of: § 
BILL L. DAVIS and JESSE S. WILLIAMSON § 

§ 

For Reissue of U. S. Patent 5,630,363 § Group Art Unit: 2854 

Issued May 20, 1 997 § 
Serial No. 08/515,097 § 

§ 

Filing Date: May 20, 1999 § Examiner: S. Funk 



§ „ J. Hilten 



Serial No.: 09/315,796 § 

§ 

For: COMBINED LITHOGRAPHIC/ § 

FLEXOGRAPHIC PRINTING § 
APPARATUS AND PROCESS § 



AMENDED CUT-UP SPECIFICATION UNDER 37 C.F.R. $1.173 

TO: The Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

Reissue Applicants Davis and Williamson and their assignee of record Williamson 
Printing Co., hereby submit a revised cut-up specification and claims of the reissue application. 
The matter to, be omitted is enclosed in brackets, the matter to be added , is underlined. The 
original claims have not been renumbered. 

Pursuant to 37 C.F.R. §1.174. a copy of the printed drawings of the '363 patent is 
attached. 

Note: Bracketed material in the following 
claims has been deleted from U.S. Patent 
5,630.363 as issued; underlined materials, 
including new claims 42-87 has been added. 



P5] Inventors: BUI L. Dnvfa, fcving; Jess* s. 

wniiamsoo. Dallas, both of Tex. 

C73] Assignee: WTWmaMson Printing Corporation, 
Dallas, Tex. 

£21] AppL No.: S 15,097 

£22] Filed: Aug. 14, 1995 

[51J IntCL* B41M 1/1S; B41M 7/00; 

r«-» ncr, B41M 1/04; B4 IP 23/00 

£52] U.S. CL Ml/141; 101/181; 101/183* 

101/424.1; 101/424.2; 101/479; 101/483, : 
101/491; 10I/DIG. 49 

£58] Field of Search 101/135-138, 

101/141-143,450.1, 174, 180, 181, 183, 
416.1, 424.1. 424.2, 479, 491, DIG. 29, 
DID. 49, 483 
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[57] ABSTRACT 

A combined littiograpcic/flexo graphic printing process hav- 
ing a plurality of successive printing stations for printing 
color images on a substrate in a continuous in-line process. 
One of the stations prints a first color image using the 
flexographic process and at least one of the successive 
printing stations prints a second color image over the first 
cokr image using an offset lithographic process in the 
continuous in-line process. 



41 Clates, 1 Drawing Sheet 



. 1 

COMBINED LITHOGRAPHIC/ 
FLEXOGRAPHIC PRINTING APPARATUS 
AND PROCESS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates in general to printing 
machines and processes and in pmr*%^ii» T to a combined 
liihographic/flexographic in-line printing apparatus and pro- 
cess. 

2. Description of Related Art 

As used herein, the following terms have the meanings 
indicated; 

ANILOX ROLLER 

A steel or ceramic ink metering; roller. Its surface is 
engraved with tiny, uniform cells that cany aad deposit a 
thin, controlled layer of ink film or ***Mti«g mm Mil onto the 
plate. Ia flexo i fie xo graphic) presswork. amies rollers transfer a controlled 
ink aim from the rubber plate (or robber-covered roller) to 
the web to print the image. Amlax rollers are also used ia 
remotstenable glue units and to create "scratch- and- smiT* 
pezfume ads. 
ANILOX SYSTEM 

The inMng method commonly employed on flexographic 
pre s s es . An elastomer-covered fountain roller supplies a 
controlled ink film from the ink pan to the engraved meter- 
ing roller, After ink floods the ny+T*rg roller, the fountain 
roller is squeezed or wiped usually with a doctor blade to 
remove the excess ink, The ink that remains on the metering 
rolle r is t hen transferred to the rabber printing plate. 
COXTER 

A device with a pan to contain the mating material, a pan 

the pan, and a coater roller to meter off a uniform film of the 
coating marrrial and apply it to the printing plate. 
COATING 

An unbroken, clear film applied to a substrate in layers to 
protect and seal it, or to make it glossy. 
FLEXOGRAPHIC INK 

A quick-drying, fluid ink that is highly volatile or an ink 
that can be water based and nonvolatile. 
FLEXOGRAPHY 

A "y**!*** of rotary letterpress printing characterized by the 
use of flexible, rubber, or plastic planes with raised image 
areas and fluid, rapid«drying inks. 
HALFTONES 

Doc-pattern images that have the appearance of 
continuous-tone images hrcaiisn of the limited resolving 
power of the human eye. This limitation accounts for an 
T*f**»1 illusion; small halftone dots, when viewed at the 
normal reading distance, cannot be resolved as individnai 
docs but blend into a continuous tone. 
LITHOGRAPHIC PLATES 

A lithographic plate is precoated with a Hgb> sensitive or 
otherwise imagrahle coating, and the separation between the 
image and nonimage areas is maintained chemically. The 
image areas must be ink receptive and refuse water and the 
nonimage areas must be water receptive and refuse ink. The 
wider the difference maintained between the ink receptivity 
of the image areas and me water receptivity of the nonimage 
areas, the better the plate will be, the easier it will run on the 
press, and, consequently, the better the printing. There are 
several types of lithographic plates. The plate is an image 
carrier that is said to be pianographic, or flat and smooth. 
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LITHOGRAPHY ^ 

A printing process in which Use imaae camV 

£"»~nv seated so toe i^gTSrjT^^ S 

OFFSET PRINTING 

suspended meSSc SSrtSS" ' £L£°- ^ dude « 

uuraviolht inks p 

source of ultraviolet riSLton! < »P« ure «° • 

printing « to occur such as paper 00 WBfc * 

* m^?!!^* J?^? **** * l*ntin* image * 

~de^e«e receptive and water repeiLuitStSf ££££ 
in«treas are made water receptive tod ink rcal^TV 

15 * w^L^* « contact sucoessively with roUcrs^eTo^ 
L^,-^^^ SOlUtiofl «<* we^b/mfclS 
d«ve^sotoon wee, the nesting areas of "plate 

£f ^ ^ wc *»* A«e areas. The ink Vet, 

40 r^^r-^rT^" 101064 ^ « transf emtd to the 
40 subttr * £ f « 11 P**«s between the blanket cylinder and me 

a^ScS^.?^^ "^"^^ image from the plateto 

One major advantage of theoibet ixincxpie is that the soft 
45 resurface of the blanto create 

rials with both rough and smooth textures with a rni - mn,. 

or press preparation. 
« 1^2^ ajjKWay equipment for short, medium and 

J^li^^^^^^^P^^^^SheeS 

biography ts used for printing advertising, books, catalogs. 

^eeting cards, posters, labels, packaging. loldiiwtaE! 

dcc aJcomamit , coupons, ending stamps, and art reuodnc- 
„ tion*. Many sbeetfed presses can Dezte(print bodTsidcTof 

for printing business forms, newspapers, preprinted news- 
paper inserts, advertising literature, catalogs, long-run 
books, encyclopedias, and »» r ^^. 

In corset lithography, the rubber blanket surface conforms 
«o to uregular printing surfaces, resulting in the need for less 
pleasure and preparation, n has unproved print quality of 
tettand hamones on rough surfaced papers. Further, die 
substrate does not contact the printing plate thereby increas- 
ing plate life and reducing abrasive wcax Also, the image on 
the plate is right for reading rather than reverse reading. 
RaaUy, less ink is required for equal coverage, <kying is 
speeded, and smudging and setoff are reduced. Setoff is a 
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condition that results when wet ink on the surface of the 
press sheets xrznsfas or sticks to the backs of other sheets in 
die delivery pOe. 

Thus, in summary, conventional Lithographic offset print- 
ing machines or presses comprise one or more image 
printing stations each having a printing roller or a plate 
cylinder to which is fastened, a thin hydrophiUc* oleophobk 
printing plate having image areas which are oleophilic and 
hydrophobic and background areas which are oleophobic 
and hydrophilic* The plate surface is continuously wetted 
. with an aqueous damping solution which adheres only to the 
background areas and inked with oleo-resinous inks which 
adhere only to the image areas of the plate as wet ink. The 
ink is offset transferred to the rubber surface of a contacting 
blanket cylinder and then retransferred to the receptive 
surface of a copy web or a succession of copy sheets, such 
as paper, with an impression cylinder and me ink air dries by 
oxidation and curing after passing through a drying station. 

It is also known to provide the printing machine with a 
downstream coating station having a blanket roller associ- 
ated with a coating application unit for the application of an 
overall protective coating over the entire printed area of the 
copy sheets or web. 

It Is known to apply pattern coatings of protective com- 
position by means of blanket rolls by cutting into me rubber 
T*irf*r* of the ^ to create raised or relief surface areas 
which selectively receive the coating composition from the 
application roll for re transfer to selected areas of the copy 
sheets in form of pattern coatings. See U.S. PaL No. 4.796, 
556. 

lithographic inks are formulated to print from psano- 
graphic surfaces which use the principle that grease and 
water do not mix. Lithographic inks are generally very 
strong in color value to compensate for the lesser amount 
applied. They are among the strongest of all inks. The 
average of ink transferred to the paper is about half 

that of letter press because of the double split of the ink film 
between the plate cylinder and the blanket cylinder and the 
blanket cylinder and the substrate on the impression cylin- 
der- 
Problems occur in the offset limographic process when 
attempting to print certain colors such as white and in 
particular white on other colors such as yellow b ecaus e the 
color white will be faint and not sufficiently strong. In such 
cases, the sheet or paper or substrate requiring the white ink 
usually has to be run through the same printer several times 
before the white becomes sufficiently strong. 

Further; such colors are not generally printable in an offset 
UthogTapfaic printing process. This means that the sheets or 
substrate most be removed and tnauferred to a second type 
of r~ using the flexographic process to apply greater 
amounts of ink in successive printing runs to achieve the 
prifff quality. 

A like situation occurs with the printing of slurry-type 
materials such as "scratchr-ancVsnifT which is a 

liquid vehicle with a slurry containing an encapsulated 
r ii s ftt KT Such liquid vehicles, because of the nature of the 
slurry, must be printed with a taographic process because 
the roller can supply greater imminta of ink to me 

flexo jflexog rapaic) pints on the plate cylinder. 

Again, when a liquid vehicle with a slurry having sus- 
pended therein such as metallic particles is to be 
printed, an offset autographic process cannot be used with- 
out the mixing of the aqueous solution with metallic inks 
which cause a dulling of the image. Further, the above- 
mcsstioeed double split of the ink film adds to the dulling of 
the image. Therefore, to achieve desired results, the printing 
most take place with a flexograpbic printing m a chine . 
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Thus, liquid opaque coatings or inks such as white colored 
ink. scratch- and- sniff vehicles, and slurries with metal par- 
ticles do not achieve desired results when printed in an offset 
lithographic process and must be transferred from the offset 
Lithographic in-line machines to a separate for 
printing in a separate run. 

Such requirements not only hinder the speed of the 
printing process but also require additional time and thus 
increase the cost of the printing. 

lit would be advantageous to have a continuous in-line 
process in which not only offset lithographic printing could 
take place but in which, in the same in-line process, liquid 
printing vehicles including opaque coatings, such as white 
ink; and slurries containing encapsulated essences or metal- 
lic particles could also be printed and dried not only before 
the printing of the offset lithographic inks but also in which, 
after the liquid opaque coatings have been applied, an 
overcoating could be applied to the prinftff liquid vehicle 
image using the lithographic process in (he continuous 
in-line process. 

SUMMARY OF THE INVENTION 

The present invention provides for a cod tin noes in-line 
r"p»» w g process having a plurality of successive printing 
stations for printing color images on a substrate. At least one 
of the stations prints a liquid vehicle image oo a substrate 
with aa opaque coating using the flexograpbic process and 
at least one of the successive printing stations printing a 
second color image over the liquid vehicle fmagr on the 
primr** substrate using the lithographic process in the coav 
riammt in-line process. 

In the novel inventive system, a single in-line continuous 
printing process is used. One of the stations may print a 
liquid vehicle image oo a substrate that contains a slurry 
with an encapsulated essence therein utilizing the flexo- 
_ graphic process. Another one of the stations may apply an 
overcoating over the liquid vehicle image on the printed 
substrate using a uthographic process. Still another of the 
stations may print an aqueous-based vehicle image i n cluding 
40 t AMp l^ ^f t*» m«^'1 fwri»in uriag the flgrographic 
pr ff F CT t to form a coating and thereafter at least one 

of me successive printing station* prints a color image over 
aqueous-based vehicle image using the lithographic 
process ia die court nitons in-line process. 

"* Wktver > st»*m *■ oied for flexo*r«phic pHndnf « nexocwWc 
place ftnutel U placed oo the bl.oket cylinder for receivio«the liquid 
J^TmTtr«.ferrina the Uq«ld vehicle to the re^pltve surface of the 

pAltin*. Anitox roller U ".oci.ted with the fl «^ Wc P''* for 
„ppiyiU ^ liquid vehicle which o.y be » equeou. bered vehicle. 

Ia addition, i* such case, a higsVvelociry air dryer is 
atf ^.*^ mi4rhtK>t twiprg*^oa <^Madcr cr* one or more of the 
printing stations where the printing on the substrate is 

ss occurring to assist in drying the ink or liquid vehicle printed 
on the substrate while it is on or near the impression 
cylinder, before the substrate arrives at the next successive 
station for printing, or before printing occurs at 

the next successive station. 

60 Thus, if a liquid vehicle such as while ink is to be printed, 
it is printed with a flexographic process which deposits a 
greater amount of ink oo the substrate, me ink is dried with 
a high-velocity air dryer while the substrate is on or near the 
ixnpressioo cylinder and prior to the substrate being received 

as by the next successive station, ff desired, at the next suc- 
cessive station the printing of the white liquid vehicle may 
again t»w> pUce thus ^i«^«g the desired intensity of 
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whitencM oa the substrata Subsequently, it the next suc- 
ceeding station a printing may take place on top of the wbite 
printing and such printing may continue at the remaining 
successive stations. 

Thus, it is an object of the present invention to provide a 
plurality of successive printing stations for printing color 
images on a substrate in a continuous in-line process and in 
which some of the stations print using the flexographic 
process and other of the stations print utilizing the offset 
lithographic process. * 

It is also an object of the present invention to print an 
aqueous-based vehicle image including a suspended metal- 
lie material therein using the flexographic process at one 
printing station and at least one successive printing station 
printing a color image over the aqueous-based vehicle image 
using a lithographic process in a continuous in-line process 
or placing an overcoating over the aqueous-based vehicle 
image using the flexographic process and then printina at 
successive stations using the lithographic process. 

It is yet another object of the present invention to provide 
a continuous in-line printing process in which one of the 
stations prints a liquid vehicle image on the substrate with a 
slurry containing an encapsulated essence using the flexo- 
graphic process and at least one of the successive printing 
stations applies an overcoating over the liquid vehicle image 
on the printed substrate using the offset lithographic process 
in a continuous in-line , 



BRIEF DESCRIPTION OF THE DRAWINGS 

Tnese and other features of the present invention will be 
more fully disclosed when taken in conjunction with the 
following DETAILED DESCRIPTION OF THE PRESENT 
INVENTION in which like numerals represent like elements 
and in which: 

FIG. I is a schematic view of a prior art offset limography 
printing station; 

FIG. 2 is a generalized depiction of a printing station that 
may be used either as aa offset lithographic station or a 
fl e x ographic printing station and illustrates how the «>— fr~n 
may be converted from an offset lithographic station to a 
Olographic station; and 

FIG. 3 illustrates the continuous in-line process of the 
present invention cooaxising a plurality of printing *+»fraf. 
each of which can be converted from aa offset limoarnphic 
printing station to a flexographic pH«rf«g station as well as 
a final coating station. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

FIG. 1 is a srhrmarfr representation of a well-known 
offset lithography r»<— *»g station it having a p i* * * cylinder 
12, a blanket cylinder 14, and an impression cylinder It The 
printing mrrifrrm or substrate, such as paper 2* either in 
sheet form or web, is fed over the impression cylinder 16 in 
printing co o t art with the blanket cylinder 14 to receive the 
image and then passes over the paper transfer cylinder IS 
with the image printed thereon. An inking system 26, well 
known in the art, transfers the ink from the ink supply to the 
plate cylinder 12. This is a typical offset limography pHnH»g 



As disclosed in VS. Pat. No, 4,796,556, offset litho- 
graphic printing machines generally have a plurality of 
in-line liquid application stations at least one of which is aa 
ink image printing station for p r * nriw g lithographic infr 
images on to suitable receptive copy sheets. The final 
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downstream liquid application station is a coating applica- 
txoD station for printing a protective and/or a«thetic^»S 
over selected portions of or over the entire ink-imaae evinced 
surface of the copy sheets and can also be used tojSi 

5 f^V 0 ?**, 5 <* slufrv - **** in U.S. Pat. No. 
4.796.556, two uqiud application stations are shown the 
latter including a coating apparatus and the first station beiaa 
■ a conventional offset image printing station. The coating 
application printing station is one that can be modified to 
io convert it either permanently or intennittendy to a coatiaa 
station from an offset lithographic station. 

Such a station is illustrated in FIG. 2 herein. The station 
30 comprise* a housing 3a which i^hH-i therein a ni— 
cylinder 34 that is fed with an ink system of rollers 36 that 
13 take ink from an ink supply 30 and transfer it to the plate 
cylinder 34. A blanket cylinder 40 is in ink transfer rela- 
tionship with the plate cylinder 34 and the impression 
cylinder 42 where the image is transferred to a substrate 
passing between blanket cylinder 40 and impression cyiin- 
20 der 42 as blanket cylinder 40 rotates in the direction of arrow 
52. This is a conventional offset lithographic printing sta- 
tion. When it is desired to convert that station into a r 
station, the coater apparatus 43 has a coats head 44 < V iT H - 
mg a supply of liquid coating and an axulox roller 44 that can 
25 be moved such that it can be in contact with either me 
blanket cylinder 40 for direct printing or the plate cylinder 
34 far offset printing. In this case, the ink rollers 34 for the 
lithographic system are removed from engagement with me 
plate cylinder 34 in a well-known manner. The coater unit 43 
30 include* a motor device 45, an arm 47, and a pivotal 
conn ect ion 48 that connects the coater head 44 with the 
remainder of the assembly. 

As stated previously, the offset lithographic machine of 
FZO. 2 is converted as shown therein to a coater is used 
33 only in the Last stage of an in-line printing process. It has not 
been able to be used la stages other than the last printing 
station b ecau s e the ink that is placed oo the blanket cylindtf 
by memos of an aaflcot roller is soil wet when it arrives at the 
suh s rqucnt stations, thus causing ««-^"'-g of the printed 
40 material and csutifig a general mapoaaibility of f»»^-g 
other information thereon. However* frH*— nf has modified 
the station shown in FIG. 2 by the addition of a high- velocity 
air dryer 50 that is assorianM with the impression cylinder 
42 directly after the ink is transferred from the blanket 
45 cylinder to me substrate on the unpreaaion cylinder. Thus by 
using ffexopapbic inks, or aqueous ~*»gr which ate 
naturally quick-drying inks, and the high-velocity air dryer 
50 located at the point where die ink Is applied to the 
substrate on the impression cylinder, the ink is sufficiently 
so dried when it passes to the next station that further f-j^-g 
can cake place on the printed substrate. 

Thus, as shewn in FID. 3, a conventional in-line offset 
lithographic printing machine 52 is shown having an appa- 
ratus to feed paper Into the said ™~***~~ lcfcued to as a 
53 feeder 54, printing stations 54, 50, 00, €2, and 44 and a 
coating station 60. A delivery station 00 receives the printed 
matrrial or substrates. Thus there are a plurality of succes- 
sive printing stations 56, 5S, 60, 62, and M for printing color 
linages on the substrate in a continuous in-line process. Any 
60 one of the printing stations 56 6 4 can be modified as 
generally shown therein and as flliistratnd In FIG. 2 to print 
a first color Image using the fiexc^aphic process. The 
succeeding printing stations can then print a second color 
image over the first color image using the Uthographic 
65 process in the continuous in-line process. As illustrated in 
FIG. 2, the flexographic process printing station includes me 
blanket cylinder 40 and the impression cylinder 42. A 
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flexograpbic plate 41 on the blanket cylinder 441 hu in 
image thereon for receiving the first color from the anilox 
roller 46 and transferring that first color image to the 
impression cylinder 42 for printing on the subscate The 
high-velocity air dryer 5a thus dries the olographic ink on 
the substrate and passes the substrate to the subsequent 
printing station. Thus in FIG. 3, station 56 may be m^i*^ 
as generally shown therein and as illustrated in FIG. 2 and 
a flexograpnic ink can be printed thereon at station 56 dried 
by the high-velocity air dryer 5*. and coupled to subsequent 
in-line stations 58-64 for further printing a second orrnore 
color images over me first color image using the offset 
lithographic process in a continuous ia-Uac process The 
□exographic printing station shown in FIG. 2 may print a 
liquid vehicle image on the substrate with a slurry contain- 
ing an encapsulated essence. At at least one of the successive 
printing stations 53—64 an overcoating may be applied over 
the liquid vehicle image on the printed substrate using the 
fle xogr apbic process in the continuous in-line process. The 
over man ng m*y be an aqueous overcoating, or an ultravio- 
let overcoating. In addition, the substrate may be a sheet or 
a web 20 as illustrated in FIG. 1 or it may be single sheet fed 
in the continuous in-line process from the stack f hfit i 
shown at 54 in FIG. 3. 

Further, th e modified flexognphic printing station 34 
shown in FID. 2, as stated previously, may be any one of the 
stations 56-64 in FIG. 3, and as illustrated by stations 56 and 
58, and may print an aqueous-based vehicle image including 
a susp ended metallic material therein using the fiexopaphic 
process to form a metallic coating. Again, after it is dried by 
the high-velocity sir dryer 58, it may be passed to one of the 
successive printing stations for printing a color image over 
the aqueous-based vehicle image using the offset litho- 
graphic process in the continuous in-line process. The sus- 
pended m a frri sl may include uniform- sized metal particles 
to form the metallic coating or it may include nonuniform or 
multiple-sized metal particles Co form the metallic coating. 

The present invention is especially useful when a liquid 
opaque coating must be printed such as a white color ink. In 
that case, it may be desirable to have both stations 56 and 58 
mnrliftrri as shown in FIG. 3 and as illustrated in detail in 
FIG. X In such case, the anilox roller 46 at ~*t station 
delivers the white ink in the same patten to the flexogTapfaic 
plate 41 oa the blanket cylinder 48 for transfer to the 
substrate on the impression cylinder 42. As the substrate 
passes the high-velocity drying station 58, the ink Is dried 
and the second station may again print the same white 
paaern on the substrate to increase the quality of the white 
ink appearance after it is applied to the substrate. 

Thus, the station or stations that are converted to flexo- 
graphic printing stations may have an ink-providing means 
46 at the printing station for applying a flexograpbic ink to 
the blanket cylinder to form the image. A substrate receives 
the flexograpbic ink image transfer from the blanket cylinder 
and at least one subsequent p"'"»*-g station in the in-hne 
process receives the image-printed substrate and prints aa 
additional coated ink image on the substrate os top of the 
flexograpbic ink image using offset lithography. The addi- 
tional colored ink images that can be printed oa top of the 
flexograpbic ink images can be conventional UmogTapbic 
inks or waterless inks. 

Further, the colored ink images may be printed with 
halftone screening processes. The flexograpbic ink image 
and the colored ink images may also be prin tw f in solids 
and/or halftone printing plates in sequence and in registry in 
successive printing stations to produce a multicolored image 
oa the substrate. Further, the p^"*>g apparatus may include 
a sheetfed press or a web press. 
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In the present mventioa, at least one of the Olographic 
printing stations prints an image with liquid vehicle slurry 
containing an encapsulated essence. In another embodiment, 
at least one of the printing stations prints an image with a 
water-based liquid vehicle containing suspended panicles 
that are either uniform or nonuniform in size. The suspended 
particles may be metallic particles up to substantially 
microns in diameter 
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The present invention may also use the metallic color 
d ***mcing process as disclosed in commonly assigned US. 
Pat. No. 5 J 70. 97 6 incorporated herein by reference in its 
entirety. 

In one aspect, the novelty of the present Invention is to 
create a flexo graphic printing station that can be used at one 

* of * Plurality of printing stations in a continuous in-line 
process and in which, at a subsequent printing station, a 
lithographic process may be used to print over the liquid 
vehicle printed by the flexograpbic station. 
Thus, there has been disclosed an apparatus for a com- 

► bined lithographic/fl ex o graphic printing process that 
includes a plurality of successive printing stations for print- 
ing color images on a substrate in a continuous in-line 
process and wherein one of the TTtHmt prints a first color 
image using the flexopaphic process and at least one of the 
successive printing stations prints a second color image over 
me first color image using the Uthograpbic process in me 
conrtniioni in-line process. 

While the invention has been described in connection 
wins a pre/erred embodiment, it is not i n*~i\'1~i to she 
scope of the invention to the particular form set forth* but, 
on the contrary, it is intended to cover such alternatives, 
mo di fic a tio ns, and equivalents as may be included within 
the spirit and scope of the invention as defined by the 
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1. Apparatus for a comblacd Uthographfc/flexographic printing; 
process comprising: 
a substrate; 

a plurality of successive printing stations for printing color images 
on the substrate in a continuous in-line process; 

one of said stations comprising a flexograpbic printing station for 
printing a liquid vehicle image on said substrate with a slurry containing 
ao encapsulated essence using the fiexographic process; 

at least one of said successive printing stations being a lithographic 
printing station; and 

an overcoating applied over the liquid vehicle image on the printed 
substrate at at least one of said successive lithographic printing stations 
using the lithographic process in said continuous in-line process. 

2. Apparatus as in claim 1 wherein said overcoating is an 
aqueous overcoating. 

3. Apparatus as in claim 1 wherein said overcoating is an 
ultraviolet ink overcoating. 

4. Apparatus as in claim 1 wherein: 
said substrate is a paper sheet; and 
said apparatus includes a sheet feeder. 

5. Apparatus as in claim 1 wherein: 
said substrate is a web; and 

said apparatus includes a web feeder. 

6. Apparatus for a combined lithographic/flexographic printing 
process comprising: 

a plurality of successive printing stations for printing color images 
on a substrate in a continuous in-line process; 
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one of said stations comprising a flexographic printing station 
printing an aqueous-based vehicle image using the flexographic process to 
form a metallic coating; 

a suspended metallic material being included in said aqueous-based 
vehicle image; and 

at least one of the successive printing stations comprising an offset 
lithographic printing station printing a color image over the aqueous- based 
vehicle image using the offset lithographic process in said continuous in- 
line process. 

7. Apparatus as in claim 6 wherein said suspended material 
includes uniform-sued metal particles to form said metallic coating. 

8. Apparatus as in claim 6 wherein said suspended material 
includes oou uniform-fixed metal particles co form said metallic coating. 

9. Apparatus as in claim 6 further including: said flexographic 
printing station including a plate cylinder having a flexographic plate 
thereon, a blanket cylinder, and an impression cylinder; 

a flexographic plate image transferred from said plate cylinder to 
said blanket cylinder, said image being formed of said metallic coating, 
said blanket cylinder transferring said metallic coating to said impression 
cylinder for printing said flexographic plate image on said substrate; and 

an anilox roller associated with said flexographic plate for supplying 
said aqueous-based vehicle containing said suspended metallic material to 
said flexographic plate. 

10. Apparatus for creating a combined llthographic/flexographic 
printing process comprising: 

a plurality of successive printing stations for printing color images 
on a substrate in a continuous in-line process; 

one of said stations comprising a flexographic printing station for 
printing a first color image using the flexographic process; and 

at least one of the successive printing stations comprising an offset 
lithographic printing station for printing a second color image over the 
first color image using the offset lithographic process in said continuous in- 
line process. 

11. Apparatus as In claim 10 further Including: 

said flexographic printing station including a plate cylinder, a 
blanket cylinder, and an impression cylinder; 

a flexographic plate on said plate cylinder; 

an anilox roller associated with said flexographic plate for supplying 
a first color to said flexographic plate to form said first color Image; and 

said blanket cylinder receiving said first color image from said plate 
cylinder and transferring said first color image to said impression cylinder 
for printing on said substrate. 

12. (Amended) Apparatus for creating a combined 
lithographic/ flexographic printing process comprising: 

a substrate; ___ 

a plurality of successive printing stations for printing color images 
on the substrate in a continuous in-line process; 

at least two successive ones of said printing stations being 
flexography stations and comprising: 

(1) a supply of liquid coating; 

(2) a plate cylinder associated with a blanket cylinder, said plate 
cylinder having a flexographic plate thereon; 
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(3> an anilox roller associated with said liquid supply coating and 
laid plate cylinder for delivering said liquid coating to said demographic 
plate to form an image for transfer to said blanket cylinder; 

(4) an impression cylinder holding said substrate for receiving said 
liquid coating image transferred from said blanket cylinder and printing 
said Image on said substrate), |^ 

said at least two demography stations printing the same liquid coating 
image in sequence and in superimposed relationship; and 

at least one offset lithographic printing station {fort receiving said 
substrate and printing over said liquid coating image. 

13. Apparatus as in claim 12 wherein said liquid coating image 
printed on said substrate is a white color ink. 

14. Apparatus as in claim 12 further including an air dryer 
associated with each of said impression cylinders on said demography 
stations, said air dryer having sufficient air velocity for drying said liquid 
coating before the substrate is transferred to tbe successive printing station 
in said continuous in-line process. 

15. Apparatus for a combined llthographic/flexographic printing 
process comprising: 

a plurality of successive printing stations for printing color images 
on a substrate la a continuous in-line process* said printing stations 
including both lithographic and flexographic printing stations; 

a blanket cylinder at at least a first one of said flexographic printing 
stations; 

flexographic ink-providing means at said at least first one of said 
flexographic printing stations for applying a flexographic ink to said 
blaoket cylinder to form an image; 

a substrate for receiving said flexographic ink Image transferred 
from said blanket cylinder; and 

at least one subsequent lithographic printing station in said in-line 
process for receiving said Image printed substrate and printing an 
additional colored ink image on said substrate on top of said flexographic 
ink Image using offset lithography. 

16. Apparatus as in claim IS further comprising: 

a plate cylinder at said at least first one of said flexographic stations; 

a flexographic plate on said plate cylinder for receiving and 
transferring said flexographic Ink to said blanket cylinder, and 

said flexographic ink-providing means Including a flexographic ink 
supply and an anilox roller associated with said flexographic ink supply for 
transferring said flexographic Ink to said flexographic plate. 

17. Apparatus for a combined lithographic/ flexographic printing 
process for printing a multicolored image comprising: 

a plurality of successive printing stations for printing color on a 
substrate in a continuous In-line process, said printing stations including 
both lithographic and flexographic printing stations; 

at least one of said flexographic printing stations having: 

(1) a plate cylinder and a blanket cylinder, said plate cylinder 
including a flexographic plate having an image thereon for transferring a 
flexographic color ink image to said blanket cylinder; 

(2) an etched anilox roller for applying a flexographic color ink to 
said flexographic plate on said plate cylinder; 
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(3) an impression cylinder in ink-transfer relationship with said 
btanket cylinder for transferrins laid flexographic color ink image from 
said blanket cylinder to said substrate; and 

at least one of said succeeding printing station* being a lithographic 
printing station using offset lithography for printing additional colored ink 
images on top of said flexographic ink image. 

18. Apparatus as in claim 17 wherein said additional colored Ink 
images are formed with lithographic inks. 

19. (Amended) Apparatus as in claim 17 wherein at least one of 
the said colored ink images [are| is formed with a waterless (inks) ink . 

20. (Amended) Apparatus as in claim 17 further Including an air 
dryer adjacent to said impression cylinder for drying the colored 
flexographic ink image transferred to said substrate before said additioaal 
colored ink images are printed thereon. 

21. Apparatus as in claim 17 further including halftone printing 
plates for printing said colored ink images. 

22. (Amended) Apparatus as In claim 17 wherein said colored 
flexographic ink Image and said lithographic colored ink images are 
printed as solid colors and/or with halftone printing plates In sequence and 
in registry In said successive printing stations to produce said multicolored 
image on said substrate. 

23. Apparatus as in claim 17 wherein said printing apparatus 
includes a sheet-fed press. 

24. Apparatus as In claim 17 wherein at least one of said 
flexographic printing stations prints said flexographic ink image with 
liquid vehicle slurry containing an encapsulated essence. 

25. Apparatus as in claim 17 wherein at least one of said printing 
stations prints said riexograpbic Ink image with a water-based liquid 
vehicle containing suspended particles. 

26. ~ Apparatus as in claim 25 wherein said suspended particles are 
uniform in size. 

27. Apparatus as In claim 25 wherein said suspended particles are 
nonuniform in size. 

28. Apparatus as in claim 25 wherein said suspended particles are 
metallic particles. 

29. A method of combining lithography and flexographic printing 
in a continuous in-line process comprising the steps of: 

providing a plurality of successive Ilthographic/flexographic printing 
stations for printing colored ink images on a substrate; 

printing a flexographic ink image on said substrate at at least one of 
said flexographic stations; 

transferring said printed substrate to at least one subsequent 
printing station In said continuous in-line 
process; and 

printing colored Ink Images [on top of) over said flexographic ink 
image at at least one of said subsequent lithographic printing stations with 
an offset lithographic process. 

30. A method as in claim 29 further comprising the step of drying 
said flexographic ink image on said substrate with an air dryer prior to 
printing said colored Ink images thereon. 

31. A method as in claim 29 further including the step of printing 
a coadng on top of said colored ink images at one of said plurality of 
subsequent printing stations. 

32. A method as In claim 29 wherein said colored Inks forming 
said colored ink images are waterless. 

33. A method as in claim 29 wherein said colored Inks forming 
said colored Ink images are In a solvent-based liquid vehicle. 
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34. (Amended) A method as in claim 29 further including the steps 
of: printing a slurry on said substrate at any of said printing stations in 
said continuous in-line process; 

using an encapsulated essence in said slurry; and 
printing an overcoating (over) on top of said slurry at a subsequent 
printing station in said in-line process to protect said essence. 

35. A method as in claim 34 further including the step of printing 
an aqueous-based coating over said slurry. • 

36. A method as In claim 34 further including the step of printing 
an ultraviolet coating over said slurry. 

37. A method of combining offset lithography and flexographic 
printing in a continuous in-line process comprising the steps of: 

providing a substrate; 

applying a flexographic ink to a blanket cylinder in a pattern with a 
coating head at a first flexographic printing station; 

transferring said pattern of flexographic ink from said blanket 
cylinder to the substrate; and 

printing a waterless ink pattern over said flexographic Ink pattern 
on said substrate at at least one subsequent offset lithographic printing 
station in said continuous in-line process. 

38. A method of combining lithography and flexographic printing 
in a continuous in-line process comprising the steps of: 

printing an aqueous-based vehicle image having suspended particles 
therein on a substrate at a first flexographic printing station; 

transferring said image printed substrate to at least one additional 
prioting station in said continuous in-line process; and 

printing additional colored ink images on said printed substrate over 
said aqueous-based vehicle image in an offset lithographic process at said 
at least one additional printing station in said In-line process. 

39. A method of combining lithography and flexographic printing 
in a continuous In-line process comprising the steps of: 

(1) providing a plurality of successive printing stations for 
printing liquid vehicle images on a substrate In said in-line continuous 
process; 

(2) utilizing an anilox roller to transfer a liquid ink as said liquid 
vehicle to a flexographic plate image at at least one of said printing 
stations; 

(3) printing said liquid ink from said flexographic plate image to 
a substrate; 

(4) transferring said printed substrate with said liquid Ink image 
to a subsequent printing station En said In-line printing process; 

(5) repeating steps (2H<*> at subsequent printing stations in said 
in-line process to achieve, a desired opacity ink image on said substrate; 
and 

(6) printing an ink pattern over said flexographic Ink image using 
an offset lithographic process. 

40. A method as in claim 39 further including the step of 
additionally printing colored ink images over said liquid ink image on said 
substrate at subsequent ones of said printing stations in said in-line 
process. 

41. A method as in claim 40 wherein said liquid ink is an opaque 
white color. 
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42. The apparatus of anv of claims 1,6, 10, 1 2 t 15 and 17, wherein 
the substrate is printed cm both side* in one pass during the continuous in- 
line process. 

43. The method of any of claims 29. 37, 38 or 39 wherein the 
substrate is printed on both sides in one pass during the continuous in-line 
process. 

44. Apparatus for a combined litbographic/flexograpbic printing 
process comprising: 

a substrate; 

a plurality of successive printing stations for depositing a series of 
images on one side of a substrate in a continuous in-Hoe process; 

one of said stations comprising a flexographic printing station for 
printing , a liquid vehicle image on said substrate using a flexographic 
process: and 

at ieast one of said successive printing stations being a lithographic 
printing station; 

whereby said substrate is printed on top of or on the opposite side of that 
previously printed at at least one of said successive lithographic printing 
stations using the lithographic process in said continuous in-line process. 

45. Apparatus as in claim 44 wherein at least one of said images 
at the flexographic station is a coating material. 

46. Apparatus as in claim 44 wherein at least one of said images 
at one of the lithographic stations is an ink. 

47. Apparatus as in claim 44 wherein: 
said substrate is a paper sheer, and 
said apparatus Includes a sheet feeder. 

48. Apparatus as in claim 44 wherein; 
said substrate is a web; and 

said apparatus includes a web feeder. 

49. An apparatus for a combined llthographic/flexographtc 
printing; process comprising: 

~ a plurality of successive printing stations for depositing a series of 
images on a substrate in a cootlnuous in-line process;. 

one of said stations comprising a flexographic printing station 
printing an aqueous-based vehicle on one side of the substrate using the 
flexographic process to form a metallic coating , image; 

a suspended metallic material being included In said aqueous-based 
vehicle; and 

at least one of the successive printing stations comprising an offset 
lithographic printing station printing , a color image on top of the aaueoas- 
- based vehicle or on the opposite side to that previously pri nted using the 
offset lithographic process in said continuous in-Une process. 

50. Apparatus for creating a combined lithographic/flexographic 
printing process comprising: 

a plurality of successive printing stations for depositing a series of 
Images on a substrate in a continuous In-line process; 

one of said stations comprising a flexographic printing station for 
printing a first color Image using the flexographic process; and 

at least one of the other successive printing stations comprising an 
offset lithographic printing station for printing a second co lor image on the 
reverse side of the substrate of the first color image using the offset 
lithographic process In said continuous in-Une process. 

51. Apparatus as in claim 49 wherein said suspended material 
Include* nonuniforwv-sUed metal particles to form said metallic coating. 

52. Apparatus as in claim 49 further Including: said flexographic 
printing station Including a plate cylinder having a flexogr aphic plate 
thereon, a blanket cylinder, and an impression cylinder; 

a flexographic plate image transferred from said plate cylinder to 
said blanket cylinder, said image being formed of said meta llic coating. 
said blanket cylinder transferring said metallic coating to said impression 
cylinder for printing said flexographic plate image on said substrate; and 

an a nil ox roller associated with said flexographic plate for supplying 
said aqueous-based vehicle containing said suspended metallic material to 
said flexographic plate. 

53. Apparatus for creating a combined Uthograp hlc/flexographic 
printing process comprising: 

a Plurality of successive printing stations for depos iting a series of 
images on a substrate in a continuous in-line process; 

one of said stations comprising a flexographic pr inting station for 
printing a first color image using the flexographic proce ss; and 

at least one of the other successive printing station s comprising an 
offset lithographic printing station for printing a second c olor image on the 
reverse side of the substrate of the first color image usin g the offset 
lithographic process In said continuous in-line process. 
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54. Apparatus as in claim S3 further including: 

said flexographic printing station including a plate cvlinder T a 
blanket cylinder, and an impression cylinder; 

a flexographic plate on said plate cylinder^ 

an anilox roller associated with said flexographic plate for supplying 
a first color to said flexographic plate to form said first color image: and 

said blanket c> Under receiving said first color image from said plate 
cylinder and transferring said first color image to said impression cylinder 
for printing on said substrate. 

55. Apparatus for creating a combined lithographic/ flex pgr sonic 
printing process comprising : 

a substrate; 

a plurality of successive printing stations for depositing a series of 
Images op a substrate in a continuous in-line process; 

at least one of said printing stations being flexographlc stations and 
comprising: 

(1) a supply of liquid coating: 

(2) a plate cylinder associated with a blanket cylinder, said plate 

cylinder having a flexographic plate thereon; 

(3) an anitox roller associated with said liquid supply coating and 
said plate cylinder for delivering said liquid coating to said flexographic 
plate to form an image for transfer to said blanket cylinder: 

(4) an impression cylinder for receiving said liquid coating image 
transferred from said blanket cylinder and printing said Image on one side 
of said substrate; and 

at least one offset lithographic printing station for receiving said 
substrate and printing on top of or on the opposite side to that previously 
printed. 

56. Apparatus as in claim 55 wherein said liquid coating image 
printed on said substrate is a white color Ink. 

57. Apparatus as in claim 56 further Including an air dryer 
associated with each Impression cylinder on each flexographic station, said 
air dryer having , sufficient air velocity for drying said liquid coating before 
the substrate Is transferred to the successive printing station in said 
continuous in-line process. 

58. Apparatus for a combined lithographic/ flexographic printing 
process comprising: 

a plurality of successive printing stations for depositing a series of 
Images on a substrate In a continuous in-line process, said printing stations 
I n c luding both lithographic and at least two flexographic printing stations; 

a blanket cylinder at at least a first one of said flexographic printing 
stations; 

flexographic ink-providing means at the other of said flexogr ap hic 
printing stations for applying a flexographic Ink to said b l a nket cylinder 
to form an image on one side of a substrate; 

a substrate for receiving said flexographic Ink image transferred 
from said blanket cylinder; and 

at least one subsequent lithographic printing station in said In-line 
process for receiving said Image printed substrate and printing an 
additional colored Ink Image on said substrate on top of said flexographic 
Ink image or the opposite sid e to . that previously printed using offset 
lithography. 

59. Apparatus as in claim 58 further comprising: 

a plate cylinder at said at least first one of said flexographic stations; 

a flexographic Plate .on_ said i plate cylinder for receiving and 
transferring said flexographic ink to said blanket cylinder; and 

- said flexographic Ink-providing means including a flexographic Ink 
su pply and an aniktx roller associated with said flexographic Ink supply for 
transferring said flexographic Ink to said flexographic plate. 

60. Apparatus for a combined lithographic/ flexographic printing 
process for printing a multicolored Image comprising: 

a plurality of successive printing stations for depositing a series of 
Images on a substrate In a continuous in-line process, said printing stations 
Including , both lithographic and flexographic printing stations; 
at least one of said flexographic printing stations having: 
m a plate cylinder and a blanket cylinder, said plate cylinder 
including a flexographic plate having an image thereon for transferring a 
flexographic color Ink image to said blanket cylinder; 

(2) an etched anilos roller for applying a flexographic color ink to 
said flexographic plate on said plate cylinder; 

(3) an impression cylinder in Ink-transfer relationship with said 
blanket cylinder for transferring said flexographic color ink image from 
said blanket cylinder to one side of said substrate: and 
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at least one of said succeeding printing nations being a lithographic 
printing station using offset lithography for printing additional colored ink 
images on top of laid flexographic ink image or on the opposite side to that 
that previously printed. 

61. Apparatus as in claim 60 wherein said additional colored ink 
images are formed with lithographic Inks. 

62. Apparatus as in claim 60 wherein at least one of said colored 
ink images is formed with a waterless Ink. 

63. Apparatus as in claim 60 further Including an air dryer 
adjacent to said impression cylinder for drying the colored flexographic 
ink image transferred to said substrate before said additional colored ink 
images are printed thereon. 

64. Apparatus as in claim 60 further including halftone printing 
plates for printing said colored ink images. 

65. Apparatus as in claim 60 wherein said colored flexographic ink 
image and said lithographic colored Ink images are printed as solid colors 
and/or with halftone printing plates in sequence and in registry to said 
successive printing stations to produce said multicolored image on said 
substrate. ^ 

66. Apparatus as in claim 60 wherein said printing apparatus 
includes a sheet- fed press. 

67. Apparatus as in claim 60 wherein at least one of said 
flexographic printing stations prints said flexographic ink image with 
liquid vehicle slurry containing, an encapsulated essence. 

68. Apparatus as in claim 60 wherein at least one of said printing 
stations prints said flexographic ink image with a water-based liquid 
vehicle containing suspended particles. 

69. Apparatus as in claim 68 wherein said suspended particles are 
uniform in size. 

70. Apparatus as In claim 68 wherein said suspended particles are 
nonuniform In size. 

7 1 . Apparatus as in claim 68 wherein said suspended particles are 
metallic particles. 

72. A method of combining lithography and flexographic printing 
In a continuous in-line process comprising the steps of: 

providing a plurality of successive lithographic/ flexographic printing 
stations for depositing a series of images on a substrate; 

prindng an image as one of said thin controlled layers on one side of 
said substrate at at least one of said flexographic stations; 

transferring said printed substrate to at least one subsequent 
printing station In said continuous in-line 
process; and 

printing an Image on the reverse side of said substrate having said 
nexographic ink Image, at at least one of said other subsequent 
lithographic printing stations with an offset lithographic process in the 
continuous in-line process. 

73. A method as In claim 72 further comprising the step of drying 
said flexographic ink image on said substrate with an air drver prior to 
prindng said colored Ink images thereon. 

74. A method as in claim 72 further Including the step of printing 
a coating on top of said colored Ink Images at one of said plurality of 
subsequent printing stations. 

75. A method as in claim 72 wherein said colored Inks forming 
said colored Ink images are waterless. 

76. A method as In claim 72 wherein said colored inks forming 
said colored Ink Images are in a solvent-based liquid vehicle. 

77. A method as In claim 72 farther Including the steps of: 
printing a slurry on one side of said subs orate at any of said printing 

stations In said continuous in-line process; 

using an encapsulated essence in said slurry; and 

printing an ink on the reverse side of said substrate at a subsequent 

printing station in said in-line process. 

78. A method as In claim 77 further Including the step of printing 
an aqueous-based coating over said slurry. 

79. A method as in claim 77 further Including the step of printing 
an ultraviolet coating over said slurry. 

8Q. A method of combining offset lithography and flexographic 
printing in a continuous in-line process compris ing the steps of: 
providing a substrate; 

applying an iok or coating to a blanket cylinder in a pattern with a 
coating head at a flexographic printing station; 

transferring said pattern of ink or coating from said blanket cylinder 
to one side of the substrate; and 
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printing a wateriest ink pattern on the reverse side of said substrate 
at at least one subsequent offset lithographic printing station in said 
continuous in-line process. 

St. A method of combining lithography and flexographic printing 
in a continuous in-line process comprising the steps of: 

printing an aqueous-based vehicle having suspended particles therein 
on one side of » substrate at a flexographic printing station to form an 
image; 

transferring said image printed substrate to at least one additional 
printing station in said continuous in-line process; and 

printing additional images on the reverse side of said printed 
substrate in an offset lithographic process at said at least one additional 
printing station in said in-line process. 

82. A method of combining lithography and nomographic printing " 
in a continuous in-line process comprising the steps of: 

fl) providing , a plurality of successive printing stations for 
depositing a series of images on a substrate in said in-line continuous 
process; 

(2) utilizing an anilox roller to transfer a liquid ink as one of said 
thin controlled layers to a flexographic plate image at at least one of said 
printing station*; 

(31 printing said liquid ink from said flexographic plate Image to 
one side of a substrate; 

f4) transferring said printed substrate with said liquid ink ima g e 
to a subsequent printing station In said in-line printing process; 

f S) repeating steps f2M4) at subsequent printing stations in said 
in-line process to achieve a desired opacity ink image on the one aide of 
said substrate- and 

(6> printing an ink pattens on the reverse side of said substrate 
using an offset lithographic process. 

83. A method as in claim 82 further Including the step of 
additionally printing ink images over said liquid Ink image on said 
substrate at subsequent ones of said printing stations in said io-line 
process.' 

84. A method as in claim 83 wherein said liquid ink is an opaque 
white color. 

85. A method of combining offset lithography and fletography 
using a plurality of successive printing stations In a continuous In-line 
process, at least one of said stations comprising a flexographic printing 
station for printing an image on said lubatrate using a flexographic 
process: 

(1 ) printing an image at one or more of said printing stations on 
a substrate using an offset lithographic process; 

(2) transferring said Image printed substrate to an additional and 
flexographic printing station and printing at said flexographic and 
additional printing station a coating on ail or part of said image on said 
substrate; 

(3) transferring said substrate to ooe or more additional printing 
stations for printing the reverse side of the said substrate; and 

{ 4} printing an Image on said reverse side of said substrate at one 
of such one or more printing stations using an offset lithographic process 
in the continuous in-line process. 

S6. Apparatus for a combined offset lithographic and flexographic 
printing process comprising: 

( II a substrate; 

(Z) a plurality of successive printing stations for depositing a series 
ftftm«g «« selected from a group consisting of lithograph ic and flexographic 
ink*, coatings and slurries on one or both sides of a substrate in a 
continuous In-line process; 

t3> at least one of said stations comprising a flexographic printing 
station for printing an lm »g « on said substrate using a flexographic 
process; 

(4) at least one of said successive printing stations being an offset 
lithographic printing station whereby said offset lithographic printing 
station is used to deposit one of said lithographic mate rials on either side 
of the said substrate in the continuous in-line process; 

87. Apparatus for a combined offset lithographic/flex pgr aphic 
printing process comprising: 

a plurality of successive printing stations for printing Images on a 
substrate In a continuous in-line process, said printing st ations Including 
both offset lithographic and flexographic printing stations fo r depositing 
lithographic inks, and one or more flexographic inks, coatings and slurries 
on said substrate, whereby said lithographic in ks, and one or more 
flexographic inks, coatings sum »»m ■ ic» i^-r mi 'a ted su ccessively on ooe 
or both sides of said substrate in the continuous in-line process. 
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